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(b) Kf*£&<b5MBlT. teco=UP*j$#*>6j»fc 

x@. 

*R2EiW>#ife. 

www 4] iB^i/y h*s±«*«macr*xs 

M#*6] BB 
[»**7] KlfcK 3TU-HX5 7-tt»7r**» 

MMfcBi 0] »*m»£a^r*X!I*i, RttteA' 
$ nfc«»««iSBjaft wsr *xe**«f 9 12 

MMOIl l] «#tl:»B^Vy h«BBU «M 
AS S ftttt&ttfflfi L A: »BBM«Mtt 

*xs€rs 5 fc*trtt#9i 2 gg«(o*& 

U *l/TK»©ATP*je«ttfcKIW*XBft*6 



(2) #OT4-2 2 80 9 7 

$ 6 ic^trift 1 1 ffiJ&O^Su 

BUTATPBB€«arr*XB€«6fcdtrB5WHl 

M*ai7] tt£ttBB*&ATP*iAarrsXB 
$\ ^Uy h^co^JBlCjPA, :d^TATP<z>SW**P 
fcSforr *x@£<* $ KdtrBXB 1 5 EKO^rffi. 

10 *p<Dffim*m&L. tm«B^Bu. ±b*»&»* 

«U *ViT»etlfc^l/yh*«&BBB«)*»»B 
KH«©&fcfcttBT*XS*S &fc*tfB#H5B« 

MMMU 9] /1»*yrBB«SttftlBBRB«l 

B8B-r*XBftS6fc'&tt«*^l 8IB««>*fc 
[f|3ftS!2 0J (a) *U-hft***t»WiB« 

( b) B^ttHJB A T P fettttW * ATP ffifMM&d 
*f *BB : 

( c ) atp ttutttt^ e> s tmoKRicJii 

[i*#SI2 l] (1) B*»«C«k0f»5*ifcBB** 
l/yhO*»jB8«*J:tf (2) R*i££dtrR$B2 

[«!**2 2] 5;l/ir*»*>6ifi&Bilt*fc*© 
^-*«6Hd«rr*B*W2 OEBcKB^y 

50 K 

[«*H2 3J (a) WHM^AWMBB* 
(b) lJa^fflWW^)*5yu-H^$7-© 

nut* 2 5] (a) * w- h<tiM*a*rr«BH 

40 (b) »BB«iSM a r'5^tt£«llBB«BMLA:^» 

( c ) AT PttttttBa^ ;V*tt**a)#*iB& 

MMM2 6] (a) *V-hfldW«S^I*»2: 
il^-r^X© ; 

< b) $ jaB»*» 6K»4><oaua*»«-r *xs. 

t»*3R 2 7 ] 5MBXB#<. K AoB4>«B«BB b 
50 t. «©5JV^it»^6B*i>#«JciOBsan*^u 
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SU 
[0 00 1] 

im&±<»mm#m *&w\** 

[0 00 2] 

(Dnm^m^ tsm<o7 i rJi'>zv >gg& <atp> 

[0 0 0 3] »2 0D*5 t =fy-T», 

(Dwmtz* mz±ftti,xmpk'2tiiz$)i'>?u&&&z> 
wzfrVttMz&mztiz. 

[0 0 0 4] &£®8tmm<D'%mX\Z. Breed S 
me a r (Breed, R. S. , Zbl. Bakt. lite. Abr. 3 0 : 3 

37, 1911) &-mz\zm*>m^%&x&z. c<d 

U *fcU *UTS?9?U7ftH«ftiftt«nvvctt 

[0005] jit>jE<¥«jffl$ns^;v^m±^oaa* 
j$.&&i&*%>zw*±izmmi>iz®:* m&na- 

-€t«t5W^U-httt»5. ( Standa 
rd Methods for the BiamjoatioD of Dairy Products, 
15th Ed. , 1985, Rechardson, G.H., Ed., American Fu 
bile Health Org. Washington, D.OHU SJWWRM 

&*. a lie, ^Bfrfc®;tr&Tl*, «9Wfi«c©»5^ 

v-h&^^^fc«>ic^;^is^o2^^fc^nj^ 
a)»R«&«fflbftttntfa^a^j:fcTft*. s&2 

T-f >^3.^-h$tl (EP5, *®Tte3 5«C : B#T 
1*3 2*0. ^ft6©IK*CfffiiBftt*#tt»JIS 



(3) «¥4-22 80 97 

4 

>B>mm\znm 

[0 0 0 6] ^l/-r^ >^5^l^nz-§fSSft 

(Thompson, D. I. Joornal of Milk and Pood T 
echnojogy 30, P. 273, 1967) *s£ tfl£2p 7 h If & 
GhEMB) 

[0 0 0 7] *B»**VittS»3Dr:-»a3Srtttt % 
Spiral Sr-f >^»S (Gilchrist, J. E. A 
PPl. Micro . 25, p244, 1973)*5£tf^T3 D--fH8t 
S (Fleming, M.G. Ir. J. Agric. Res. 14, p. 21. 197 
20 5)fc±D^fi2tt£*&£at?. D 1 r e c t Epl 
-Fluorescen tStffi (DEFT) Wt, 

[0 0 0 8] «*«W«^©««>7^n--^tt, &;i-> 
7x5- if aumac(^g)bv^^>i50 MUfcSJI'? 

30 TP£Mfflr*&$ra&#U CKOATP^r/ffiCD* 

ftflrr*. SKtofctt* /t^V7o&#^£flns.-*-L 

T;t^fU7ATP^5/"7x5-1?flltt«, ^ 

;^f , J7ATP©^ift»4, /^fU7IB8* 
©iit*£tf«fc£tt*n£ ^ U 7&tfJ kbtt S 7 tf 
«0>*T&fMI (Theron, D.N., J. Food Pro t. 49:4-7, 

1986), &±w**TvyATP<D&»mmtsimm\zj: 

it. CO^>f^a>»«fK:»T*X«* (febster,!. A. 
J.. Hall, M.S., Rich, C.N., Gl J II liar, S.B.,For. S. 
R., Leach, P.R., J. FoodProducts 51: 949-954. 198 
8)», !M^i«?Ilxi0 9 iie[/mlT*0, ifl» 
— YA<D4L*)\>>?\ZM-? ht7ttlX 1 0 s 

[0009] K*6nx$^ccD^s©i&a»^A 
tt, ATP»tt©(l»i:5^;^TU7M«nc:i 

5(7 T*^ MBttiB&ffi«nAT«B^Ott«MtlKlcff 
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(4) 

5 

ftSttTUSa* CPeterkin, P. I.. Sharpe, A.N., Appl 
led and Environ. Micro. , 39:1138-1143, 1980), Z.tl 

[0 0 11] 
[0 0 12] 

\zm\znfz$t&m<D± $tzmmw*mmim*o*u- 
hmt*\zun^m]Lx!&3kLx*>^\ m&#ms\z 
aotw^vyMt &t*««*MM»t*£* 30 

<DmmsL&<D&m\z*>mmx%z>. £*;i^i*#tcd* 

[0 0 13] #§MJItt*fc. 5A*^64MBSn&a» 40 

«feMi/\^fU7 (chroaogenlch mtt, flS^fSifc 

* * V> te®<D$im "BJffifc y -^^tr^CO^/r 

* 5 )^u^m<D^rn\z^ < tmommm \z *>m 

[0 0 14] *«^T J rl K-b;WV->7x^— ifAT 
POfeS^S (DeLuca, M.A. . Advances in Enzynolog SO 



»BB¥4-2 2 8 0 9 7 

5 

y. Meister. A., editor, 44, 37-68. 1976) tt. Efi8« 
5^^K»*©«JB*©fia«K««T*S. COAT 

[0015] *mw<nijm\t* r, *£«*sa*v>&58 

[0016] *nmimGaMtzKmT*m 

ic, a^«iiwaaATP}am»j»s^«:s»ag. a««£ 
<trxm;p>'7xU>a><fc^^ATP^tti^l^tr. *y 

HI Breed Smea r mk&Z>\,>\*m&V>&± 
[0 0 17] *9«H0ttOBH<. »a^J:OTBttt«» 
[0 0 18] *«Mtttt«5;^K«^6 

[0019168: 
ffi© Wf'jr tt, #MB«>«»*ft$'&b2:i:€' 

*«a=4ir -#ftaiaB w tv»5ffi 
©icAn&x* c t t>&rt*&w<onm\z®rrz>. 

[0 0 2 0] ffli "*&m&" »> »Gmmmz±r> 
w&nT^z&Qaft&mTjk'rz z. t *stH-rs. 

[0 0 2 1] ffif§ M y^/->>-5* -3u>®r 

(ATP) «U 7?->. D-U#-"X^J:t;3<H<OU 

ti^. ATPli, PNB. Dn^tfXfrAlz^lt^UV 

TllT^i. ^TO^IOBtt, ATP^-g^rr-s. 
[0 0 2 2] ffi® , M5;^«R M m 

€: a^"T * SL © * * VMi 3 — t - » t © 
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[0023] mm 4t *u-?- n hit 

Standard Methods for the Examination of Pair 
y Products , 15th Ed. , 1985, Richardson, G.BL, Ed.; 
American Public Health Assoc., Washington, D. C, ; 30 
Bacteriological Analytical Manual . 6tb., USDA. 19 
84, Marcel Dekker Inc., He ¥ York; Sanbrok J., Frit 
sch, E.F. , and Maniatis. T. , Molecular Cloning, 2n 
d Ed. , Ferguson, M. ,Ed. , Cold Spring Harbor Labora 
tory Press, 1989; O'Connor, P., Australian J. Dair 
y Tech., lone 1984, pp. 61-65, 1984 (ZOlCfflZ* » 

TV**. ) ; Microbiological Reviews 44, 739-769, K 
arl, D.M. , 1980;Martel 1, A.E., Chemistry of the Me 
tai Chelate Compounds . Prentice-Hall, New York, 195 40 
2. 

[0025] *mm* mtsMtm&zvmmt&n 

(EDTA, ffiS&Ve r s en e) , HX- (O-T 
® (BAPTA) , X?l/>^Ua-^-fX- (3- 50 



W4-2 2 80 9 7 

8 

75;xf)H-f;W N, N, N ' , N ' -P3»« 
(EGTA) , rMjD|« (hU^U^», 7>^X 
7HSm&. h'Jn>A) , h7>^-l, 2-^75 
;y^a^>M (CDTA) , yXfP>hU 
75y^S® (DTP A) > £x>&&, r;^n 
/W^lf>^>> 4, 5->?fc FD*y^>^>- 
1, 3 -vX;V:7*>lL tMJ^AU>fi^7X 
(glass) "tf^X" £fc«#UU>®ifi 

tWMM, fclAJSEDTAfcL 

issMio, oooxg GB^MSMtt^A) ra*» 
ra-r*. ai^»«ia. 3^co^ic^-r^. &±/n*0 

VtsrF" (pad) T&O, ^lTJI©;V;Hlt ffi 
6T^$*l*£5fc:2!2<0 TMB" (clear)M 
Safe, »i?»«l«<DJS«t3tt, ffljg 

[0 0 2 6] *56Wfc*»t**V--hfldWOffffl». £ 

a.C. Chaplin, J. Dairy Res , 51: 251-257, 
1984), HttHSHCl*. *W-*-©»^ttlBT 

^;k>^A^ft>^t5 (S.H.C. Lia. Biochemist 
U: 1818-1821, 1972), ^oT, *SWTI4*^> 

[0 0 2 7] *56M©»»*«T«, *1/-Hfc»^ 

7Tttmvix^ctt>mmzmm-v&z. wxit* tr- 

h ; 7 x 9 - « O i 5 ^ IR^tt A T P £ $3 Z>& 
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[0028] &*)vzw&&*>wmm* } fo : &ttm\s* « 

*««ejB©^*»Hia«'r*« < &«Ctt, Triton 
X-lOO^WIiNonidet P-40 (NP- 

40) *>&?u^*>mi&m**v-bm\t&xz 

ZtlbWlUy h-h-C&$n*ATPj£Ste> /tjr^U 

[0 0 2 9] ^;v^M^*©^ifeje^*M^^^ 
snfcgE&scoA t p;fe<fct«£»® £ 

n^ATP(^¥^2^fflbTff#3n^. 
tt*»6n3ti&tt©*AT** (R. Bossuyt. MUchwls 
senscbaft 33: 11-13. 1978), 
[0 0 3 0] ««B©»IB^«t»*if-f 

t*l/- Mfc«i:*i:a4»il:J;oaWfct* Sfcti 
h£##lc*fi <M*Kl 0/i I) OjgMSft© 

fcwssns. siawattttii, mmvmnamsnm 

[0 0 3 1] C©*«<D#ffltt«>-««l4, 

I S&D 1 x l 0 s J:D>b*^4ft#mU 10 

85- ft&"r*w£j&*Sb^. Breed Sme a r& 

HStlT^*. ItEaiCra (1 OOfglCfcat) SfJffl 
-T5;i£K:£0, tHgt^M^«J:D^v>®:TJ:<> * 

[0 0 3 2] S;P^Otl*©«CDJ*»3&»&*lfflBft»IB 

[0033] »ar*MuBAtfttv*!'9 h+©a^« 



(6) #58^4-22 80 9 7 

n&vomirciiJiumnTft«. m2\z, atpsi 

10 —7ifi i ocon d --£^j£T£fci&, *~-cofifflj&<bL 

fifittfe**^ 6 © AT P £8tfrr 
[0 0 3 4] *«B^^fflV>T»Sia$g 

2? [0 0 3 5] ^SB^O^fS». «BK, IVJBft* 

B»Sfc»*V>WaM#Sftft (enhancement )ft$S£*A/ 
Tfc«J:V». lffiia€«BftATPS«jDDt* ^«L3®S 

(treatments) (D.P. Teron.J, Food Prot. 46: 196-19 
8, 19%$)$>Z>Wt$kWtt CK.M. Oxley, Bioluoinescenc 
e and Chemi luminescence, Ed. I. Scbolnerlch, John 
Wiley & Sons, N.Y.,pp. 495-198, 1986)-CS&H~r * C 

zfv>mmo*m\zb&m-c£*. 

[0 0 3 6] 0lMLT^^t5. C<7>^ 

area:, 5^K»*a«^«»a»iot:xn*, 

40 [0 0 3 7] *589ifck »*U<tt««5^K«^S 
[0 0 3 8] *»W1 

3t. 

[0 0 3 9] *2;^S»*oa*»3^6», ^ITf 
50 nz- ^r^rSlbfc ( Staodard Methods for the Examina 
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Monof Dairy Products . ±&&M). 1 1 {SOS^ffJtC 
m*<izf (SerraUa 1 i que fac lens ) £^8ftBfc&/u*:. 

[0 0 4 0] mms.)\,9&m*&&#mtvx8imL* 



SS^l'^lm 1 fc, 1 0/i I CD-S <2 3W 

W ic mm l ft < k»* £tfc*&*a&ii ^ ;p * 

[0 04 1] 



1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 



mm s )vz sta* <&£w«8c*fr s-r * it&. 
fii^©ioo/iia)-a<DM^ (io- s , 10-*, 
io s , ioa io- T *Wio-») 

[0 042] -H<7)8^CD1. 5ml7>f^DS^I 
#^£tttt*u ^ITl. 0ml 
<0±^O^-Si^ 1 - 8 fc^KSfc^lcAtlfc. &m 
M (2 2t:) Tl 0B*K^>*3L^--hU 5 0 0m 1 
©0. 2 5MEDTA, pH8. 0. 0. 55KNonl 
det P-40 (NP-4 0) &m&&ffitfg\ZM?L 

ft. ummzm&v, i ommzvTm&L. fitK 

JKyh*7>f^Da'L>»f8Sg (Wheaton)cDn— 

V>fc. t*S*W£l 2, OOOgTl Oftm&bft&L* 

tmfr&yx-i'y h7*vu-*-\z^\,>T^z>m* 

mx&Ol 0 0 0^1 V<y h^y^fi^LT^L 
ft. tt«S€:«*»rc«»T. f^n^Vy h£®3(fc 

[0 043] b\ZS OQu 1(00. IMMgC 

i«, o. 2 *np-4 o^^an*. um^izm* 
a**Hft»5ru *v^5 o o/i i o)o. 1 mm g c 

la. 0. 2%NP-4Q&&U&t<g\zmXft. KR9 

[0 0 4 4] #tt»«iC, fflJffiATP€i*ffi-r*fc3e), 
5 Om lCDlXhU^nnBB (TCA) . ImMED 

TA, 0. 0 0 0 5 **->w— ;v:/;p-»»«riD* 



(/ti) 

ooo o 

9 9 9 1 

9 9 8 2 

9 9 5 5 

9 9 0 1 0 

9 8 0 2 0 

9 5 0 5 0 

9 0 0 10 0 

8 0 0 2 0 0 

5 0 0 5 0 0 

0 10 0 0 
20 ft. KftVefclBlU fflTCl OSHHH 

[0 0 4 5] &^&TCDtf^;/ h^y^tflT, T 
CAMM^y^-^^a»yi7 h (Sarstedt) 
fc#U 4 0 0/il©0. iM^hU^-MHMK. 
PH7. 7 5T«MBbfc. ^>7X7- WOSfclMW 

^>^ee), i o om i o^s/7i^- ■tf-jp^xuvi* 

31 CProraega, Madison, WDfcJP** *OT10»O< 
>f^l/-^3>WSffl^Be rthold 9 5 
0 1 ^— (Berthold Analytical, Munich, 

30 Germany) ^JB^TfttfJtt&fcJ^Lfco »Bl*Oft*tt» 
ffi*f6«J3^mtt (RLU) tbT, iS©3nfc. 
[0 0 4 6] B«fcWSlE*nfc«»5;U^lt» (K6fe« 
1-11) fcffl^T* ft5^K^0 5 0 m I £TfrBScD 
^T^S^^^^UT^tii^^ h (i$i&£Liimac 
bv, *5>£0 £«ffiU S^*coynhn;l,Jc^v^ 

«bfc. 

[0047] cnea>*ftjia*«H2K:i!»bfc. 

RLU (yW) «UUy h;V^^D03Dr:-^^ 
40 ft (CFU) fcfe»«Wf'J7S (xtt) WlTy 
n?Mfc. *%^co^JS«, lxio 4 8Bfi/mU 
0fc/hS<, -5SLumac«S0Ml^lxiO B 

[0 0 4 8] «ttM2 

[0 0 4 9] *5^^K»*»*«>S.**^&«W-* 
*5WB»lmlfil. 5m 1 ®xy<> P^? 
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13 

ji'S— hU &V>T0. 5mlO>0. 5XNP-40, 

tut. kimfics&u ioworLxk^lisu 

[0 0 5 0] ^f$1 2, 0 0 0gT?5#fSj£iaT38 

^Vy b\Z0. 5mlO0. 05mMMgCl«, 0. 
2XNP-4 0^M, KMFMKU J&IMU 

[0 0 5 1] nZWt^Uy h^TCA^KTjaSb, 

ft*^*!*******:, i®0O. 8XNaClT 
WU 1. 0m I o>l om^W&L^V^WZ\i^y 

ft. h£2 3tt4 8BSIHW hU n 

[0 0 5 2] **M«fl!>IS*€H3C^-r. 3D--jg 
/£*tt (CFU) tRLUtOffitCte, ttftfiHfcfcfc 

0. 9 9 4T*D, 2t?<O*^COK^W^CO^W0II^ 
[0 0 5 3] ^6SOT3 

6 5«<D^^;^*^cDlteft»JBa>»JB&^-r^. 
[0 0 5 4] *;i^ta»£* a^tt^l^y hcOMSlc^ 

[0 0 5 5] SB 1 ©38i^MB3«©»C, ^Sttfc'SU 
y h£5 0 0 u I COO. OSMMgCh, 0. 2#N 
P-4 0. 33J:tf3 0 MgOa-^h'J^y> (Sign 
a, Cat. C7762)lCi§#L*:o ^hS2&fflT?3@» 
CU *UTt»«**»T2 0»IH-f>*iL^-M^ 

[0 0 5 6] 0411 w CO^lCtS 6 5<H<0£5^* 
fcfcttfcCFU/m I tRLUtCD*HBI|ff*«-r. 2 

[0 0 5 73 §£»J4 

[0 0 5 8] 6££JW?K&1. OmllCSOO^lco 
3XrhUDh«J»« <±hU*i46> 0. 5S 

Triton X-l DOfcjDit, ^V^*W« 3 

b&«, 0. 0 5mMMgCU, 0. 0 1X#»JW 
l/>tt J F' (0. 9 8 4 jim. Bangs Labs, Carmel)&$ 



(8) ^4-2 2 809 7 

^"TSO. 2XTri ton X-100^t;60ii 

fcbTSfcSIU -ei/T^Wy h&O. 0 5mMMgCl 
0. 2%Tt 1 t on X-l OOICHHHU 5S 

10 [0 0 5 9] ^SSW5 

£>. 

[0 0 6 03 *JHMraL JBi©s;p*ffi3iSTjl 

hUDhum (3-vnvj*m . 0. s^rito 

KIC«I*'*1 5 O/ini/ral^lcotS^tUT^b 

[0061] H6icffiHnifiois«£^ a r. 2z><D^m 

[0 0 6 2] §*di£«6 

[0 0 6 3] lfi^a3ftfcKa§*?R*ftftttM 
1 £H«lc UTPSbfc. &)gtil 1 fc*5tt*K*« 1 - 

[0 0 6 4] ftttfiJC, 3 0 0m1<O0. 5M<DEDT 
30 A, pH8. 0, ^3 0 0a1^)1XNP-40$ 

U ^LT12, OOOgTlO^^Ab^ ± 
»»fcSHIfcJ:Dtt*U ^h*2 0 0/il©0. 
IMMgCli, 0. 2%NP-4 G*IIffli§OT*r5fc 
fcfcj6llILT«M*'ftfc. OUttHMK* A 
OlUlipore, OltrafreeMC. 0.45^m)JcAn, 12, 0 

n, 5 0/x 1CD1 &TCA£*II*.* ^iiTl 0#KK> 

wsaan-fr»niLTTCA»ffl«***, ftiK«gi&H 

[0 0 6 5] *^^JO^m^K7JC, *VTmm*<< 

7y*-^yh\z&\f&*mn<t>mm&*ffi?* *mm 
wx&&isitmmtomzt>fziT. rlu^s^^ 

[0066] m#$)wm*&%<»mm&#ft9Tm*y 



—904— 



15 

<b) &£?\z£t). mm^uy hm&mmat, 

(d) mm®. 

(e) ;i/y7i7~1?-^>7x»J>©«ta*ATP 

[00 6 7] Breed Smea r$ffifflt5i4t 
HUttl/— hi*. 

(a) b{£Mttmmfc&Wi%&Zf±fcL1t & 
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[0 07 2] 
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C0 09 63 
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[0108] 
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^x.>mm. 7)v*~>* /vr#if>* 
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[I8#2I3 9] ATP»ffiJW»**«, Xfl/>^75 
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[8SURJB4 5] ♦W-MHW, =hUnhUi«T 
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M N, N, N f , N* -mmm* by>7s-l, 2- 



—907— 



21 

CO 1 3 1] 

[a 6 2] h<£M&&zmmm&f%m&* 

[0 13 2] 
[0133] 
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